Preparation of a treatment of the genus Monardella Bentham (Lamiaceae) for the second edition of The Jepson Manual: Higher Plants of California (Hickman, 1993) has revealed the need for multiple nomenclatural changes and the description of new taxa. In this paper, we primarily discuss taxa that occur in southern and central California and their relationships. We did not comprehensively analyze taxa in the M. villosa Bentham species complex. Below, we explain changes being made to the existing treatment of the California species of Monardella (Jokerst, 1993) . Epling, in his 1925 monograph of the genus, grouped species according to their morphological resemblances within four sections. We organized the species into informal groupings that we refer to as species alliances.
The genus Monardella is widespread and rather complex, with over 50 taxa distributed among more than 30 annual and perennial species in western North America. Monardella has a center of distribution in California with approximately 45 taxa in 30 species. Monardella also occurs in Washington, Oregon, Idaho, Nevada, Utah, Colorado, Arizona, and New Mexico, U.S.A., and in Baja California, Mexico. Since 1834, there have been 198 combinations published that have been reshuffled from 93 protologues.
TAXONOMICALLY IMPORTANT CHARACTERISTICS IN MONARDELLA
The more informative morphological characters that have been used to distinguish taxa in Monardella include plant habit; leaf, bract, and inflorescence morphology; and pubescence (Gray, 1876 (Gray, , 1886 Abrams, 1912a Abrams, , b, 1951 Epling, 1925 Epling, , 1939 Jepson, , 1943 Munz, 1935 Munz, , 1959 Munz, , 1974 Jokerst, 1993) . The inflorescence in Monardella has been commonly called a head (Munz, 1959; Jokerst, 1993) . However, it has a branched internal structure and the flowers are not sessile on the apex of the peduncle. It is technically a compact, capitate cyme or glomerule.
The glomerules in Monardella are immediately subtended by a series of bracts or modified leaves, and occasionally also by unmodified leaves. Bracts subtending individual flowers or inflorescence branches within the glomerule are occasional and much reduced. Leafy structures immediately subtending the glomerule are generally highly modified in Monardella, but are sometimes only slightly modified. This mix of unmodified leaves and the variability of bracts have caused difficulty in the identification of many Monardella specimens. The use of bract sets in separating species groups in Monardella was emphasized by Jokerst (1993) , following on the work of Hardham (1966a, b; Hardham & Bartel, 1990) , who emphasized this feature in the recognition of species. Unfortunately, the bracts in Monardella do not occur in discrete and static sets readily recognizable by an objective feature, but rather simply grade inward in the glomerule. The distinction between the outermost bracts and the uppermost leaves can be problematic. What some refer to as outer bracts are simply unmodified leaves immediately subtending the glomerule. In some species of Monardella, the bases of the outermost bracts may be broad, thick, and pale, while the distal halves are green and leafy with narrow tips. The number of bracts per plant/species is not fixed. However, there are bract morphological characters that are stable, informative, and important in differentiating between taxa (e.g., length, width, pubescence). Epling (1925) grouped taxa according to their morphological resemblances within four ''Sections'': Section I, Macranthae; Section II, Annuae; Section III, Villosae; and Section IV, Odoratissimae. We present the species discussed in this paper within informal groupings that we refer to as species alliances. We recognize Epling's four sections within our alliances plus two additional ones, Undulatae and Australae. Species of the Undulatae Alliance are subshrubs to shrubs with woody stems and leaves that have wavy to undulate edges. Species in the Villosae Alliance are caespitose to erect suffrutescent perennials to subshrubs with woody stems that are moderately to densely pubescent with some trichomes longer than 0.5 mm. Species in the Australae Alliance are rhizomatous to mat-forming suffrutescent perennials with woody stems with some trichomes longer than 0.5 mm. Species in the Odoratissima Alliance are caespitose to erect, suffrutescent perennials to subshrubs with woody stems that are glabrous to slightly pubescent with trichomes shorter than 0.5 mm. Species in the Annuae Alliance are erect annuals with herbaceous stems.
I. UNDULATAE ALLIANCE
The Undulatae Alliance consists of perennial species that possess leaves with distinct undulate margins and that are associated with coastal dunes and scrub in Santa Barbara and San Luis Obispo counties in central California. This is a group of three closely allied taxa, two of which have been treated both as distinct species and as subtaxa within Monardella undulata Bentham (Bentham, 1834; Jepson, 1901 Jepson, , 1943 Elmer, 1905; Abrams, 1912a Abrams, , b, 1951 Epling, 1925; Hoover, 1949 Hoover, , 1970 Munz, 1959; Jokerst, 1992 Jokerst, , 1993 . This alliance contains one species, M. undulata, with three subspecies, all of which are subshrubs or shrubs. Discussion. The application of the name and circumscription of Monardella undulata needs clarification because the original description (Bentham, 1834) contains characters from more than one taxon. It describes a perennial with leaves that are crisped to undulate, but refers to some characters that correspond with M. crispa Elmer such as the procumbent basal stems (''caule basi procumbente''). The sheets with the type contain collections of more than one taxon. The name M. undulata has long been applied, in part, to an annual plant with undulate leaf margins that grows in sandy soils along the coast of central California. This annual plant is not the species represented by the original description (Bentham, 1834) or by the type specimens. In his description of M. undulata, Bentham (1834) specifically described a plant that has a perennial or suffrutescent base or trunk, but included characters that apply to two different perennial species. Therefore, the description needs to be emended to contain characters representative of only one taxon.
Monardella undulata
1a. Monardella undulata Bentham subsp. undulata.
spreading or appressed puberulent; branches ascending to erect. Leaves clustered at nodes, 10-30 3 2-4 mm, linear to narrowly (ob)lanceolate, thin, sparsely pubescent, green, margins wavy, petioles subsessile, to 7 mm. Inflorescence generally 1 glomerule per main stem, 10-20 mm wide; bracts 7-10 3 3-5 mm, lanceolate to narrowly ovate, thin, papery, strawcolored or purple. Calyx 4-6 mm, lobes acute, spreading to ascending pubescent, tube less pubescent, distinctly pedicellate, ca. 1 mm, within the glomerule; corolla blue-purple; stamens exserted, upper lobes gland-tipped; anthers purple.
Discussion. We examined the isotype sheet from GH ( Fig. 1) and a high-resolution digital image of the holotype sheet from K. The holotype sheet contains fragments from two collections: Hartweg s.n. (1848, two pieces on the left) and Douglas s.n. (1833, two pieces on the right). The upper right-hand fragment is from a perennial plant and clearly shows more than one season's growth. The other fragment in the Douglas collection could be from an annual plant, but on close examination appears more consistent with new growth as on other specimens of this perennial. The isotype sheet contains fragments from three collections: W. H. Brewer 421 (two pieces on the left), Douglas s.n. (undated, one fragment in the center), and Andrews s.n. (undated, one fragment on the right). The isotype of the Douglas collection matches the upper right-hand holotype fragment, which is from a perennial plant showing more than one season's growth.
The name Monardella undulata was first misapplied to an annual plant with undulate leaf margins by Asa Gray in his description of M. leucocephala A. Gray (Gray, 1867) . He carried this error forward in his 1876 treatment of the genus, which also included a key (Gray, 1876) . This erroneous treatment was later adopted by Jepson (1901 Jepson ( , 1943 Abrams (1912a, b) ; Epling (1925); Hoover (1949 Hoover ( , 1970 ; McMinn, who omits M. undulata as a perennial (1939); Howell (1970) ; Smith (1998); Jokerst (1993); and Matthews (1997 Shrub, 30-100 cm tall, erect; primary axis stout, to 3.5 cm diam., woody at base, multi-branched above, stems sparsely to moderately pilose. Leaves 10-40 3 3-7 mm, narrowly lanceolate with an obtuse tip to narrowly oblanceolate, 6 fleshy, margins strongly undulate, green. Inflorescence an open compound cyme; glomerules solitary on primary and secondary branches, 18-30 mm wide; bracts 9-13 3 5-9 mm, lanceolate to narrowly ovate, acuminate, scarious or purple-tinged. Calyx sparsely to moderately hispid, pubescence denser at apex; corolla 10-12 mm, rose to purple. Etymology. The specific epithet refers to the type locality, to which it is endemic, Point Arguello, Santa Barbara County, California.
Related taxa. Monardella undulata subsp. arguelloensis is distinguished from the other subspecies of M. undulata by its habit and larger stature, although it shares similar leaf and bract morphologies. The main stem, or trunk, in subspecies arguelloensis is stout, erect, and up to 3.5 cm in diameter. This taxon, without a doubt, includes the largest plants in Perennial, tufted to matted, rhizomatous, 10-35 cm tall, sparsely short-pubescent. Leaves 20-50 3 5-9 mm, narrowly lanceolate to lanceolate, adaxial surface subglabrous to sparsely pubescent, 6 arched between revolute margins, abaxial surface tomentose. Inflorescence generally solitary; glomerules 20-35 mm wide; bracts 9-13 3 4-7 mm, ovate to lanceolate. Calyx 7.5-8.5 mm; corolla 14-17 mm, white to lavender, lobes obtuse; stamens exserted. Distribution, ecology, and phenology. Monardella hypoleuca subsp. intermedia occurs in mountains and foothills at elevations of 400-1250 m, from the Santa Ana Mountains in Orange County on the north to the San Luis Rey River Valley on the south, an area that spans portions of Orange, Riverside, and San Diego counties. It generally occurs as an understory species in chaparral, oak woodland, and occasionally coniferous forest. It is a rather localized taxon and is uncommon throughout its range in the Santa Ana and Monardella (Lamiaceae) in California Palomar mountains, but it can appear to be locally common due to its rhizomatous habit. Subspecies intermedia shares with subspecies hypoleuca relatively glabrous adaxial leaf surfaces and sparse stem pubescence, but it has the narrow and strongly revolute leaf shape of subspecies lanata. It flowers from April through September.
Etymology. The specific epithet refers to the intermediate leaf morphology, appearance, and geographic distribution of this taxon relative to Monardella hypoleuca subsp. hypoleuca and M. hypoleuca subsp. lanata.
Related taxa. We considered the treatment of the three subspecies of Monardella hypoleuca each as distinct species based on discrete characters and geographical separation of each entity. However, given the apparent and limited introgression between subspecies lanata and subspecies intermedia, we think it better at this time to retain them as subspecies of one closely related, currently recognized, wideranging species. Subspecies hypoleuca may be best treated as a discrete species from subspecies lanata and subspecies intermedia based on its distinct geographic range and lack of introgression, but we are being conservative at this point.
Discussion. Monardella saxicola is recognized at the species level. It was treated as a subspecies of M. viridis by Jokerst (1993) , but for no stated reason. Monardella saxicola and M. viridis are morphologically distinct and not easily confused, even if specimens without location data are examined. The structure of the trichomes on the leaves is strikingly different. Monardella saxicola is very similar to M. hypoleuca in leaf morphology and pubescence. Johnston (1919) reached this conclusion when he described the species and placed it closest to M. hypoleuca based on its habit and leaf morphology. Discussion. Monardella villosa subsp. obispoensis is a difficult taxon to place. It is very distinct in the center of its range and can be separated from all other Monardella taxa by the abundance of long, branched trichomes on its stems and leaves, especially the abaxial leaf surface. However, subspecies obispoensis has a zone of introgression with M. hypoleuca subsp. hypoleuca in the southern portion of its range where a few M. hypoleuca subsp. hypoleuca specimens have some branched trichomes (e.g., D. E. Diehl s.n., POM 70484; H. Baer s.n., POM 18167). It has a larger zone of introgression in the northern portion of its range, where a number of subspecies obispoensis specimens have bicolored and widely triangular-ovate leaves similar to M. villosa subsp. franciscana (e.g., A. P. Griffiths s.n., OBI 58449; C. B. Hardham 10911, SBBG). We placed these specimens in subspecies obispoensis based on the abundance of branched trichomes on their foliage.
III. AUSTRALAE ALLIANCE
The Australae Alliance consists of several geographically isolated taxa that may be relictual remnants on isolated mountaintops. They have morphological characters that are more similar to parapatric taxa in this alliance than to other sympatric species. The taxa in this alliance are mat-forming to rhizomatous perennials that have long trichomes (generally longer than 0.5 mm). Species in this alliance in California include Monardella australis Abrams, M. beneolens Shevock, Ertter & Jokerst, M. cinerea Abrams, M. stebbinsii Hardham & Bartel, and a new entity described below. Epling (1925) tentatively included M. cinerea in his Section III, Villosae, and M. australis in his Section IV, Odoratissimae, as a subspecies of M. odoratissima. Perennial, tufted to matted, rhizomatous, 15-35 cm tall, sparsely long-spreading and shortglandular pubescent. Leaves 14-30 3 4-8 mm on fertile stems, lanceolate, denticulate to serrate, sparsely long pubescent. Inflorescence an open compound cyme; glomerules one to several per main stem, 8-23 mm wide, often subtended by unmodified leaves; bracts 7-9 3 2-4 mm, narrowly lanceolate to lanceolate, membranaceous, generally inconspicuous in color and size. Calyx 6-8 mm, short-glandular pubescent, lobes long and acute to acuminate; corolla 10-11 mm, white to cream with purple markings appearing pale lavender, stamens exserted.
Monardella australis
Distribution, ecology, and phenology. Monardella australis subsp. jokerstii is a rare and localized species. It occurs in the southeastern San Gabriel Mountains, in the vicinity of Cucamonga Peak (Mount San Antonio) and the western portion of Lytle Creek. It was collected once in a wash along the Santa Ana River, in the area currently occupied by the Prado Flood Control Basin, presumably washed down from the mountains above. It can appear to be locally common due to its matted, rhizomatous nature. It grows on talus slopes between breccia, ranging in size from 10-40 cm wide, and on secondary alluvial benches along drainages and washes. It occurs at elevations between 1350 and 1750 m with the Santa Ana River collection an exception at 160 m. It flowers from July through September.
Etymology. The specific epithet refers to James Jokerst, who identified the uniqueness of specimens of this entity by annotation of one of them in 1993 (I. M. Johnston 5118, GH), in honor of his work on this genus prior to his untimely death in 1995.
Related taxa. This plant is closely related to both Monardella australis subsp. australis and M. australis subsp. cinerea. It differs from subspecies australis in having prominent serrations on the leaves, up to 2 mm, and in having branched stems with multiple glomerules in a compound cyme. It differs from M. australis subsp. cinerea in having longer leaves (to 30 mm vs. to 10 mm) and a taller, erect habit (to 35 cm vs. to 15 cm). Sanders, M. viminea Greene, and three new taxa from the Mojave Desert that warrant recognition, but for which appropriate relationships and ranks are unresolved. Therefore, we tentatively describe each of these three below as species, with the understanding that they may eventually only warrant recognition as subspecies. Epling (1925) grouped M. odoratissima and M. linoides together in Section IV, Odoratissimae, in his monograph. We are also including M. robisonii in the Odoratissimae Alliance based on similarities of its habit and herbage to both M. odoratissima and M. linoides. Monardella robisonii was not described until after Epling wrote his monograph, so its placement was not discussed. We are also including M. palmeri in this alliance based on its glabrous pubescence and apparent close relationship to M. purpurea, which Epling included as a synonym of M. odoratissima in his monograph. Subshrub to shrub, 12-40 cm tall, erect; stems visibly woody at base, multi-branched from middle to apex, pubescence fine and dense (mostly 0.03-0.05 mm long), but not completely obscuring epidermis, lacking conoideus glands on stems, aromatic. Leaves 7-15 3 1-3(-5) mm, narrowly elliptic, acute, gray-green or silvery green. Inflorescence an open cyme, (1)3 to 5 glomerules per main stem, 10-20 mm wide; bracts 8-9 3 2-3 mm, less than or equal to calyces, narrowly elliptic, inconspicuous, deciduous, green to purple tinged, acuminate. Calyx 6-8 mm, lobes acute, pubescent, with abundant, spreading, nonglandular trichomes 0.2-0.3 mm long, sparsely and minutely puberulent with 
Monardella (Lamiaceae) in California gland-tipped trichomes 0.01-0.02 mm long. Corolla 10-11 mm, white with purple markings, appearing lavender, pubescent, tube slightly exserted beyond calyx.
Distribution, ecology, and phenology. Monardella boydii is a rare plant known only from the Ord and Rodman mountains in the southern Mojave Desert. It grows in mixed desert scrub, desert riparian scrub, Etymology. The specific epithet refers to Steve Boyd of Rancho Santa Ana Botanic Garden Herbarium, who in 1988 led the expedition that first collected this plant in the Ord Mountains of the southern Mojave Desert, far from any other known Monardella populations. This species also commemorates Steve's contributions, dedication, and driving curiosity to understand and explain the unique flora of southern California.
Related taxa. Monardella boydii is a difficult taxon to place. It is similar to, and apparently closely related to, several taxa that occur in the desert, specifically, M. robisonii, M. arizonica Epling, M. linoides s.l., and two other new taxa that occur in the Mojave Desert. It has a series of differences (sometimes small, but still discrete) from these other taxa. Cladograms analyzing morphological characters indicate that its relationship to these other taxa is unresolved. We are provisionally describing M. boydii here as a species because of this lack of resolution in relation to other taxa, and this placement is likely to minimize the necessary taxonomic revisions once more information is obtained (i.e., genetic data). Because of this apparent close relationship with M. robisonii, M. arizonica, M. linoides s.l., and two other new taxa, M. boydii may be best recognized as a subtaxon of one of them.
Monardella boydii is similar to M. linoides s.l. in its habit and the presence of a short, dense, uniform pubescence. Its pubescence is similar to that of M. linoides, even more so than that of M. viminea, which has been placed as a subspecies of M. linoides in various publications (Epling, 1925; Munz, 1974; Jokerst, 1993) . Individual trichomes are distinguishable at 103 and, while the pubescence is dense, it does not completely cover the epidermis (as in M. linoides), resulting in the stems appearing greenish with the naked eye. Even with magnification of just 103, the epidermis can easily be observed. It is distinguished from M. linoides by its branching inflorescence, smaller glomerules (10-20 mm vs. 10-30 mm wide), smaller, narrower bracts (2-3 mm vs. 5-14 mm wide), shorter calyx (6-8 mm vs. 8-9 mm), and its distinct and separate geographic distribution.
Monardella boydii is similar to M. robisonii in its habit, leaf morphology, narrow bracts, and the presence of small glomerules and branching inflorescences. It is distinguished from M. robisonii in that the calyces contain minute, glandular trichomes (0.01-0.02 mm) and the stem contains minute trichomes (0.03-0.05 mm) and lacks the longer, spreading trichomes (0.1-0.2 mm and 0.3-0.5 mm) and short glandular trichomes (0.01-0.03 mm) of M. robisonii.
Monardella boydii is also very similar to two other taxa that occur in mountains of the Mojave Desert (described below) in general habit, bract morphology, and floral morphology (e.g., inflorescence branching pattern, glomerule size). Monardella boydii differs from these taxa in leaf, bract, and pubescence characters and they each have distinct, non-overlapping geographic ranges. These similarities and differences are discussed below. Subshrub to shrub, 15-55 cm tall, erect, camphorlike aroma; stems visibly woody at base, pubescence fine and dense (with some trichomes 0.03-0.08 mm long, and some longer, spreading trichomes approximately 0.2-0.3 mm), but not completely obscuring the epidermis, numerous stout, conoideus glands. Leaves 12-27 3 3-10 mm, narrowly elliptic, acute to obtuse, subsessile, pale or grayish green. Inflorescence an open compound cyme; glomerules solitary on secondary stems, 7-20 mm wide; bracts 4.5-9 3 2-4.5 mm (ca. equal to the calyces), narrowly elliptic to narrowly lanceolate, acute. Calyx 5-7 mm, pubescence nonglandular; corolla 8-11 mm, white with purple markings, appearing lavender.
Distribution, ecology, and phenology. Monardella eremicola is a rare plant of the desert mountains in the northeastern Mojave Desert. It apparently has a limited distribution, having only been documented Etymology. The specific epithet refers to the fact that all known collections of this plant have been made in the desert.
Related taxa. Monardella eremicola is a difficult taxon to place. It is similar to, and apparently closely related to, several taxa that occur in the desert, specifically, M. robisonii, M. arizonica, M. linoides s.l., M. boydii, and one other new taxon that occurs in the Mojave Desert. It has a series of differences (sometimes small, but still discrete) from these other taxa. Cladograms analyzing morphological characters indicate that its relationship to these other taxa is unresolved, perhaps due to reticulation. We are provisionally describing M. eremicola here as a species because of this lack of resolution in relation to other taxa, and this placement is likely to minimize the necessary taxonomic revisions once more information is obtained (i.e., genetic data). Because M. eremicola appears to be closely related to M. robisonii, M. arizonica, M. linoides s.l., M. boydii, and one other new taxon, it may best be treated as a subtaxon of one of them. Numerous introgressant specimens occur between M. eremicola, a new subspecies of M. linoides (described below), and M. odoratissima subsp. glauca (Greene) Epling in the mountain ranges of the northern Mojave Desert, particularly in the Panamint and Amargosa mountain ranges of Inyo County. One specimen from the Kingston Mountains (R. F. Thorne 54796, RSA) contains few conoideus glands, but matches the rest of the plants from this area in all other characters, and we are tentatively including it here as M. eremicola. A specimen from northwest Arizona (G. L. Clifton 39183) is intermediate between M. arizonica and M. eremicola in that it contains some characters from both M. eremicola and M. arizonica that the other does not possess (e.g., nonglandular trichomes on the calyx; minute, glandular trichomes on the stem; long, spreading trichomes [0.25-0.5 mm] on the stem).
Monardella eremicola is similar to M. linoides s.l. in its habit, lack of glandular pubescence on the stems and calyces, and leaf length and morphology. It is distinguished from M. linoides by its branching inflorescence; smaller glomerules (7-20 mm vs. 10-30 mm wide); smaller, narrower bracts (2-4.5 mm vs. 5-14 mm wide); shorter calyx (5-7 mm vs. 8-9 mm); sparser, longer pubescence; abundance of conoideus glands on the stem; and its distinct and separate geographic distribution. The stem epidermis of M. eremicola is more visible than in M. linoides because of this sparser pubescence. Individual trichomes are distinguishable at 103 and, while the pubescence is dense, it does not completely cover the epidermis (as in M. linoides), resulting in the stems appearing greenish with the naked eye. Even with magnification of just 103, the epidermis can easily be observed. The conoideus glands are miniature, stout protuberances that are subcylindrical to conical in shape and resemble miniature volcanoes (Fig. 7) . They are an extension of the epidermis and occasionally have a pubescence similar to that on the adjacent stem. These structures were noticed by Johnston (1919) , who called them stalked glands, and by Hardham (in unpublished notes and specimen annotations), who called them hydathodes. Some taxa always have them (e.g., M. lanceolata A. Gray var. glandulifera I. M. Johnston, M. eremicola), but most taxa do not have them.
Monardella eremicola is similar to M. robisonii and M. arizonica in its habit, narrow bracts, small glomerules, branching inflorescences, and presence of longer, spreading trichomes (ca. 0.25 mm) on the stem. It shares with M. robisonii the presence of longer spreading trichomes (0.2-0.3 mm) and lack of glandular pubescence on the calyx. It is similar to M. arizonica in leaf length and width. It is distinguished from M. robisonii and M. arizonica by the presence of conoideus glands on the stems, the absence of spreading, glandular trichomes on the stems, shorter calyces (5-7 mm vs. 6-9 mm and 5-9 mm, respectively), and its distinct and separate geographic distribution.
Monardella eremicola is similar to both M. boydii and another taxon from the mountains of the central Mojave Desert (described below) in general habit, pubescence, bract morphology, leaf morphology, and floral morphology (e.g., inflorescence branching pattern, glomerule size). Monardella eremicola differs from M. boydii in that it contains conoideus glands on the stem; it lacks minute, glandular trichomes on the calyx; it contains longer, spreading trichomes . (Epling, 1925; Jepson, 1943; Munz, 1974; Jokerst, 1993 Subshrub to shrub, 20-50 cm tall, erect, visibly woody at base, densely pubescent. Leaves 20-30 3 4-10 mm, length to width ratio 3-5:1, lanceolate to broadly (ob)lanceolate, pale green, petioles 2-4 mm, base acute, subglabrous to sparsely puberulent adaxially and sparsely puberulent abaxially (especially on the veins). Inflorescence solitary, peduncles slender (, 1 mm thick just below glomerule), generally 1-7 cm long (from highest definite leaf to glomerule); glomerule 15-25 mm wide; bracts 11-16 3 5-9 mm, broadly lanceolate to narrowly ovate, attenuate, greater than or equal to the calyces. Corolla pale to rose.
Distribution, ecology, and phenology. Monardella linoides subsp. sierrae is the predominant form of M. linoides northwest of the Mojave Desert. It is commonly collected in the Sierra Nevada Mountains at elevations of 1000-3500 m along the ridge and eastern slope, from Kern, through Tulare, Inyo, Fresno, Madera, and Mono counties in California and Washoe and Esmeralda counties in Nevada. It occurs mostly on open, gravelly to rocky slopes with granitic soils in montane coniferous forest, pinyonjuniper woodland, and chaparral. Subspecies sierrae is similar to subspecies anemonoides and subspecies oblonga in habit, pubescence, its solitary glomerules, and leaf morphology. It is distinguished from subspecies anemonoides by its smaller bracts (11-16 3 5-9 mm vs. 15-25 3 10-14 mm), shorter peduncles (1-7 cm vs. 5-15 cm), and smaller glomerules (15-25 mm vs. 20-30 mm wide). It is distinguished from subspecies oblonga by its taller stems (20-50 cm vs. 15-25 cm) and wider bracts (5-9 mm vs. 4-7 mm). It flowers June through September. Leroy Abrams noted the distinctiveness of this entity in an annotation on an H. M. Hall 8380 collection (UC).
Etymology. The specific epithet refers to the Sierra Nevada Mountains, where this plant occurs. southern end of Death Valley. Introgressant specimens between M. linoides subsp. sierrae and both subspecies anemonoides and subspecies oblonga occur from the southern Sierra Nevada Mountains south and west into the Tehachapi Mountains. Some of the specimens from this area clearly represent typical material of subspecies oblonga and some represent typical material of subspecies sierrae. Numerous introgressant specimens between M. linoides subsp. sierrae, M. odoratissima, and M. eremicola occur in the mountain ranges of the northern Mojave Desert, particularly in the Panamint and Amargosa mountain ranges of Inyo County. Many of the specimens from this area display a blend of characters intermediate between these three taxa, but do not fit well into any one of them.
Haec species Monardellae linoidi A. Gray similis, sed ab ea caulis trichomatibus sparsioribus, inflorescentia ramosa, calyce breviore trichomatibus glandularibus vestito et bracteis angustioribus calycem superantibus differt.
Subshrub to shrub, 30-60 cm tall, erect; stems visibly woody at base, multi-branched from middle to apex, pubescence fine, dense, and short (ca. 0.03 mm), partially obscuring epidermis, aromatic. Leaves 8-20 3 2-4 mm, narrowly elliptic, acute, gray-green or silvery. Inflorescence an open compound cyme with 3 to 7 glomerules per stem; glomerules 10-20 mm wide; bracts 10-11 3 2-5 mm, longer than calyces. Calyx 5-7 mm, lobes acute, puberulent and with spreading gland-tipped hairs; bracts becoming pale and scarious inward, the outermost often green and leaf-like, narrowly ovate with acuminate tips. Corolla 10-11 mm, white with purple markings, appearing lavender, pubescent, tube exserted from calyx.
Distribution, ecology, and phenology. Monardella mojavensis is presently known from five mountain islands in the arid ranges of the eastern Mojave Desert in California (Old Woman, Granite, Old Dad, and Providence mountains) and southwestern Nevada (Newberry Mountains). It may be more widely distributed in California and southern Nevada and could also occur in northwestern Arizona. It grows in mixed desert scrub, pinyon-juniper woodland, and desert riparian scrub habitats. It has been documented at elevations between 800 and 1500 m. It grows among granite boulders and on decomposed granite soils but has also been collected on limestone soils. Microhabitats include flats, boulder fields, washes, crevices among boulders, and cliffs. Leroy Abrams noted the distinctiveness of this entity in an annotation on a K. Brandegee s.n. collection (UC 104649). It flowers from May to August.
Etymology. The specific epithet refers to the Mojave Desert in the western United States, where all known collections have been made.
Related taxa. Monardella mojavensis is a difficult taxon to place. It is similar to, and apparently closely related to, several taxa that occur in the desert, specifically, M. robisonii, M. arizonica, M. linoides s.l., M. boydii, and M. eremicola. It has a series of differences (sometimes small, but still discrete) from these other taxa. Cladograms analyzing morphological Volume 19, Number 3
Elvin & Sanderscharacters indicate that its relationship to these taxa is unresolved. We are provisionally describing M. mojavensis here as a species because of this lack of resolution in relation to other taxa, and this placement is likely to minimize the necessary taxonomic revisions once more information is obtained (i.e., genetic data). Because M. mojavensis appears to be closely related to M. robisonii, M. arizonica, M. linoides s.l., M. boydii, and M. eremicola, it may best be treated as a subtaxon of one of them. Monardella mojavensis is similar to M. linoides s.l. in its habit, leaf width, and the presence of a short, dense, uniform pubescence. Individual trichomes are distinguishable at 103 and, while the pubescence is dense, it is less dense than that of M. linoides and does not completely cover the epidermis (as in M. linoides), resulting in the stems appearing greenish with the naked eye. Even with magnification of just 103, the epidermis can easily be observed. It is distinguished from M. linoides by its branching inflorescence; smaller glomerules (10-20 mm vs. 10-30 mm wide); smaller, narrower bracts (2-5 mm vs. 5-14 mm wide); shorter calyces (5-7 mm vs. 8-9 mm); the presence of glandular trichomes on the calyces; and its distinct and separate geographic distribution.
Monardella mojavensis is similar to M. robisonii in habit, leaf morphology, bract length and width, and the presence of small glomerules and branching inflorescences. It is distinguished from M. robisonii in that the calyx contains minute, glandular trichomes (0.01-0.02 mm) and spreading, glandular trichomes (0.06-0.1 mm); the stem contains minute trichomes (0.03-0.05 mm) and lacks the longer, spreading trichomes (0.1-0.2 mm and 0.3-0.5 mm) and short glandular trichomes (0.01-0.03 mm) of M. robisonii; its shorter calyces (5-7 mm vs. 6-9 mm); and its distinct and separate geographic distribution.
Monardella mojavensis is also very similar to M. boydii and M. eremicola in general habit, bract morphology, and floral morphology (e.g., inflorescence branching pattern, glomerule size). Monardella mojavensis differs from M. boydii in bract length (10-11 mm vs. 8-9 mm); it lacks spreading, glandular trichomes and contains spreading nonglandular trichomes (0.2-0.3 mm) on the calyces; and it has a distinct and separate geographic range. Monardella mojavensis differs from M. eremicola in that it lacks conoideus glands on the stem; lacks longer spreading trichomes (. 0.1 mm) on the stem; the leaves are shorter and narrower; the bracts are longer (10-11 mm vs. 4.5-9 mm); it contains glandular trichomes on the calyces; and its geographic distribution is distinct and separate. Discussion. Monardella robisonii has been thought to be closely related to M. linoides based on similarity in habit and leaf morphology (Epling, 1939) , and one of the authors has expressed doubts about their separation. These species have been separated largely on the basis of differences in their pubescence (Epling, 1935 (Epling, , 1939 Abrams, 1951; Munz, 1974; Jokerst, 1993) , which is long, spreading, and variable in length and direction on M. robisonii in contrast to the short, appressed, and uniform pubescence of all subspecies of M. linoides. Monardella robisonii is best distinguished by its long, spreading trichomes (0.3-0.5 mm long), branching inflorescence, narrow bracts, and glandular trichomes on the stem. It occurs in the San Bernardino Mountains at the southern edge of the Mojave Desert. Monardella robisonii differs from M. linoides in that it has (1) minute, glandular trichomes (0.01-0.03 mm) under the rather long, spreading pubescence on the stems; (2) small bracts (9-12 3 3-5 mm) that are generally equal to the calyces; (3) leaves that are generally wider than the linear to narrowly lanceolate leaves of M. linoides; (4) smaller glomerules (7-20[-25 ] mm wide); and (5) multi-branching inflorescences; but it lacks the short, dense, uniform pubescence that obscures the epidermis of M. linoides.
V. ANNUAE ALLIANCE
The Annuae Alliance consists of erect, annual plants that occur throughout California including coastal, montane, and desert habitats. Plants in this alliance occur throughout California and into southwestern Nevada, U.S.A., and northern Baja California, Mexico. The plants of this alliance can be distinguished by their stature (herbaceous stems), annual growth form, lanceolate foliage, and pubescence. Much of the variation in these plants occurs in characters associated with the flowers (i.e., bracts, calyces). Several species in this alliance are narrow endemics (two of which are considered extinct, neither having been seen since 1941), but a few are quite wide-ranging with one species occurring from northern California, U. Discussion. Monardella breweri subsp. glandulifera is recognized as a subspecies of M. breweri. It was described as a variety of M. lanceolata (Johnston, 1919) , separated based on the abundance of conoideus glands on the stem and other characters (e.g., pubescent calyx sinuses). It was recognized as a variant of M. lanceolata by Munz (1974) and then synonomized with M. lanceolata by Jokerst (1993) as ''generally indistinct.'' Distribution and ecology. Monardella breweri subsp. microcephala is similar to subspecies lanceolata, to which it has generally been allied. Munz (1959) mentions it as a minor variant under M. lanceolata; Jokerst (1993) thought that named ''forms'' [subtaxa] of M. lanceolata were indistinct, but did not formally address M. breweri subsp. microcephala; Wiggins (1980) treated it as a variety of M. lanceolata and considered it to be the only taxon of M. lanceolata present in Baja California, Mexico. It is predominantly a plant of northern Baja California, Mexico, but extends into southern San Diego County, California, U.S.A., where the type was collected. This plant is apparently rare north of Mexico.
Related taxa. Monardella breweri subsp. microcephala is characterized by very small glomerules (7-15 mm broad, rarely to 20 mm), a highly branched habit with short internodes, and glomerules in a 6 cymose arrangement. Both subspecies breweri and subspecies lanceolata have larger glomerules that tend to be solitary at the ends of the relatively few and long inflorescence branches. Subspecies microcephala plants are generally short (9-30 cm), as compared to 15-65 cm for subspecies breweri and lanceolata, even when they are well developed. It has a conspicuously short and bushy habit compared to subspecies breweri and lanceolata. The bracts of subspecies microcephala seem to nearly always lack purple pigments, as do many subspecies lanceolata specimens, unlike bracts of subspecies breweri, which are almost always purple tinted. Perhaps the most notable characters of subspecies microcephala are that its bracts are extremely short (5-7 mm), no longer than the calyces that they subtend, and generally lanceolate-ovate. Conversely, the bracts of subspecies lanceolata are longer (10-15 mm), extend beyond the calyces that they subtend, and broader. Even diminutive plants of subspecies lanceolata have bracts that are at least 10 mm long and exceed the calyces. Monardella breweri subsp. microcephala rarely has leaves that subtend the glomerules, and if it does they tend to be short. Conversely, subspecies breweri and subspecies lanceolata often have long leaves immediately subtending the glomerule that extend beyond it. Subspecies microcephala has five to six bracts per glomerule, whereas subspecies breweri and subspecies lanceolata generally have eight to 10 bracts per glomerule. Subspecies microcephala calyces are short (ca. 6-7 mm), but are only slightly shorter than subspecies breweri and lanceolata, whose calyces are ca. 6.5-7.5 mm. The low number of flowers per glomerule (three to 25) appears to be the major factor governing glomerule size and the main defining character for this taxon. Annual, erect, gracile, 8-65 cm tall, simple or sparsely to moderately branched, sparsely pubescent, stems straw to tan. Leaves 10-55 3 3-8 mm, in axillary clusters, linear to oblanceolate, 6 fleshy, subglabrous to sparsely pubescent, margins weakly to strongly wavy. Inflorescence open compound cyme; glomerules 10-25 mm wide; bracts 7-12 3 3-9 mm, elliptic to narrowly ovate, tips obtuse to acute, but not attenuate, scarious to green, purple-tinged or not. Calyx lobes acute, densely pubescent, tube less pubescent than lobes; corolla 14-20 mm, upper 2 lobes gland-tipped, lavender to purple.
Etymology. The specific epithet refers to the sinuous leaf edges.
Related taxa. Monardella sinuata is an annual plant with undulate leaf margins that occurs along the central coast of California. It has long been mistakenly called M. undulata, but as noted above, the type specimen and description of M. undulata are of a perennial plant. The annual with undulate leaf margins has not been described to date, even though it is well known to California botanists.
The exact relationship of Monardella sinuata to other similar Monardella species is not obvious. Epling (1925) placed M. undulata in the annual section, Section II, Annuae, even though under his concept M. undulata included perennials and subshrubs as well. Monardella sinuata has clear affinities with the other undulate-leaved Monardella taxa with which it has typically been associated. However, overall, it is more similar and appears to be more closely allied with M. breweri, M. douglasii, and other annual Monardella species, based on its leaf and obs.). Monardella sinuata is restricted to sandy soils in coastal strand, dune scrub, openings in sagebrush scrub, coastal chaparral, and coastal oak woodlands from sea level to approximately 300 m. It flowers from April through September. It is rather uncommon overall, but can be locally common.
There is an undated collection by Gambel (Gambel s.n., GH), with the label as ''St. Simeón'' (presumably San Simeon, San Luis Obispo County), that may be from north of the otherwise known range of subspecies sinuata. This collection is intermediate between subspecies sinuata and another, more northerly, subspecies (described below) in bract characters. Some other subspecies sinuata plants from the Morro Bay area also tend toward some aspects of the northern subspecies in that they exhibit some darkening of the tips of the calyces, slightly darkened bract veins, and a more compact habit relative to the plants from Santa Barbara County. However, they still fit better within subspecies sinuata and we include them there. Annual, erect, stout, 8-45 cm tall, branched throughout to simple, sparsely pubescent, stems dark. Leaves 10-30 3 4-10 mm, in axillary clusters, lanceolate to narrowly oblanceolate, 6 fleshy, margins weakly wavy. Inflorescence cyme or compact cyme; glomerules 10-35 mm wide; bracts 9-16 3 6-12 mm, elliptic to ovate, obtuse to acute, but not attenuate, scarious to green, purple-tinged or not, tips dark (black), veins dark (black) and spreading hairy. Calyx pubescent, lobes dark-tipped and acute; corolla 14-20 mm, upper 2 petals gland-tipped, lavender to purple. Distribution, ecology, and phenology. Monardella sinuata subsp. nigrescens ranges from just south of Monterey Bay in Monterey County, north to Point Reyes in Marin County, California. It is restricted to sandy soils in dunes, dune scrub, and openings in coastal scrub with occurrences documented in Marin, San Francisco, Santa Cruz, Contra Costa, Santa Clara, San Mateo, and Monterey counties, California. It grows from sea level to approximately 300 m elevation and flowers from May through July. It is apparently very uncommon.
3b. Monardella sinuata
Etymology. The subspecific epithet refers to the black (dark) tips on the calyces and bracts and the dark bract veins.
Discussion. Monardella sinuata plants in the northern part of the species range differ from those in the southern portion, and are here recognized as a distinct subspecies. The bract tips and veins are noticeably dark brown to black. The glomerules are larger (10-35 mm vs. 10-25 mm wide for subsp. Jokerst (1992) also recognized this close relationship and elevated M. venosa to the subspecific level. We now recognize M. venosa as a full species, but maintain that there is a close relationship between the two species.
Distribution and ecology. Monardella venosa occurs in the foothills of the western Sierra Nevada and southwestern Cascade mountain ranges in Butte, Mono, Tuolumne, and Yuba counties, California. It is morphologically distinct from M. douglasii in bract shape, size, and architecture; glomerule size; and stem stoutness and is therefore treated as a separate species. There are no collections that we have seen that express intermediate characters between M. venosa and either M. douglasii or M. candicans. It is biologically isolated from M. douglasii because the two species are separated by the floor of the San Joaquin-Sacramento Valley, a distance of more than 90 km with no suitable habitat.
